Molecular calculations of poly(ethylene glycol) transport across a swollen poly(acrylic acid)/mucin interface.
The transport of poly(ethylene glycol) chains than can promote mucoadhesion across the interface between lightly cross-linked poly(acrylic acid) and mucin may be analyzed as a function of molecular characteristics using theories of chain penetration in a dilute network. The fracture energy for the ensuing adhesive bond is proportional to the number of polymer chains crossing the interface, which, in turn, is related to the polymer volume fraction, the chain diffusion coefficient, and the degree of polymerization. Relevant calculations were performed for a number of cross-linked poly(acrylic acid) gels and three different types of poly(ethylene glycol) chains.